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ADHESIVE FOR SECURE TOPICAL ATTACHMENT TO THE SKIN AND 
5 COMFORTABLE REMOVAL 



10 



15 

Field of the invention 

The present invention relates to a combination of a substrate with a topical 
adhesive for attachment to the skin. In particular the present invention relates to 

20 a combination of a substrate with a topical adhesive virtilch can be employed for 
attachment to the sidn in the area were absorption of bodily liquids is desired, 
particularly for the adhesion of sanitary napkins, pantiiiners, adult incontinence 
products or sweat pads. The combination provides secure attachment and is 
pleasing to the skin upon application, yet causes no discomfort upon removal. 

25 This is achieved by selecting the chemical composition and rheological 
diaracteristk:s of the topical adhesives and with the phyacal characteristics of 
the substrate on which the topical adhesive is applied, particularly the viscous 
modulus G" of the topical adhesive and the stiffness S of the combination of the 
substrate with the tqsical adhesive. 

30 

Background of the inventton 

The general prior art In tiie field of topical adhesives for attachment to the skin is 
particularly developed in the field of band-akls. plasters and bandages. These 
35 articles are, however, typically applied in an emergency situation where for 
example a cut into the skin of the wearer has occured and absorption of the 
body liquids enanating from a wound is desired. In this context perfonnance 
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aspects Of the ab8ort«nt article such as comfortable and easv use ,„h 
appLcatcn. painless removal, discreteness are sul»rtinate ^ ^ k 
sterility, healing support, mechanical pretecfcn of th^ w^h i, 
covering absort^nt articles are mosi, """"^ 

a..<^oft.^.a.c..^h.rb.r:ri;^ 

^ whl^ naturae eman^ ,»om a body w^i^Tw::?^^:!^ 
attach sanitary napkins or pantiliners in the aenitai mninn a. ^ 
*;«ces wh,^ are wo™ e.g. In the ge„^ ^rorsv^rpa^^-r 
-^™P*reg^ofape^cansu^,«np^««3dUt^^ 

^t^lUS r* fenerelly been 
•"MOMd m US statutoiy invention registration H1602 or WO 9603683 r 

^ L 1 ' •'Pi"! adhesive which I 

Tt^^^ samtary napwn atong the entire peript^ 

ZIT^ J^ """^ ^ """^^ « Primarily the s2 

a^diment tc the sWn but mentions also the problems of dLhmem «^ 

art«les after use Without causing undue pain to a wearer. 

The disclosure of WO 95/16424 includes a detailed analysis of the criteria for ih. 

Kite regard to the problem of painless removal of such articles sina. Z 
ri-ologica, Criteria taught i«.ude epilatcy, i.e. hair remove c^^^iT^,^ 

gs/ieSTi,^ w V" '"a^ment mentioned m WO 

f '"'"^ are used to 

a^^nr riaplons to undergam«nts. Further, this document only i<S^ 

I^JIlr^!^ ' » "'Closed. 

However, all measurements disclosed, e.g. on page 9. were made at 
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temperatures between -60"C and +120'C and at actual frequencies of 0.1 to 100 
rad/s. In order to obtain the necessary data at application temperature (about 
20°C, typical bath room, i.e. storage temperature) the Williams-Landel-Feny 
(hereinafter WLF) equation was used. 

5 

This WLF equation is empirical and only valid within certain limits e.g. it cannot 
be used to extrapolate to temperatures bebw the glass transition temperature of 
a polymeric adhesive also the WLF cannot be used on ^e basis of values 
obtained below the glass transition temperature. Details about ttie WLF equation 
10 and its applicability can t>e found in "Prindples of Polymer processing" by Z. 
Tadmor and C.G. Gogos, published by John Wiley & Sons or in "Viscoelastic 
Properties of Polymers" by J.D. Ferry also publfehed by John Wiley & Son. Since 
this is already missing from WO 96/13238 the applicability of the disclosed data 
cannot be a ssess e d. 

15 

European Patent Application EP-638 303 discloses the use of a topical adhesive 
on side cuffe of sanitary napldns in order to iceep the cufl!B in an upright position. 
Swiss publication CH-643730 discloses the use of a very long sanitary napkin 
having chamfered outer edges with a topical adhesive at it\e four comers of the 
20 outer edges in order to provide a topical adhesive ar^ weO outside the region of 
pubic hair growth. Both applications are silent as to the adhesive composition. 

Based on the above state of the art it is an objective of tiie present invention to 
provide a combination of a substirate with a topical adhesive for secure 
25 attachment and painless removal from the skin of a disposable absortsent article. 
It is another objective of the present invention to ensure upon removal that no 
residual adhesive remains on the skin or on ttie hair. 

It is yet a further objective of the present invention tiiat the adhesive of the 
30 combination for topical attachment does not cause a cold or otiierwise 
unacceptable temperature sensation upon application despite a temperature 
difference of the adhesive in respect to the skin temperature. 

In addition to the above objectives of the present invention it-is also desirable for 
35 topical adhesives of the combination to provide additional benefits such as 
delivery/dispersal of a compound or compo^on which is benefictai for the skin 
or for tiie body in general. Further, topical adhesives whic^ do not affect the 
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natural skin eondWon, e.g. by being bieatiable or water vapour Iransmittino or 
watervapcurfeweatabsorbing. arepreferred. ransmitting or 

Brief cteia-iiDjion dUf^ 'rr"tin 

TTie present Invention wiU be explained in Its use on dispos^ie ahso,b,„, 
artdes for topical adhes^e attachment to a wea»r of such^ ^^t^* 
tirpically l,as a wearer or body ««ing surlto and «, outslda au,^" T^! 

'"T^ structure between the ^t^'J^^ 

the outside surface for aKe^rKir,- • .. • wina auiiacB ana 



25 



30 



35 



> ---ce.rab..i;";7;s=r*r:^^ 

^s rnenses sweat and vaginal discharge. The article 

comb nat^n of a substrate with a topical .iheaive applhd ^TJi 

the RexiHity Test method described hereinafter The topical ^h^TT.! 

"-^ allows te attech an artcte t, the skrn of the «^ 

aPPjad on the «*st,ate on a. ieas. par, of the wearer tadng^^^^ 

Det^ an^ of the sequence of common situations occurring from the 

JL?"^ article te the «me Of removal of 

«**has Shown that spedfc adhesive characteristics need to be pre^ 

mtal attachment secure attachment during use and painless removal at 
the end. The characteristice which have been consMered in L .m^^ 
e^c modulus describing the elastic behaviour of the material ^^^^ 
modulus whrch describes the viscous behaviour of the adhesive material 

Tl.e visco^ behaviour of the adhesive can be interpreted to represent an 
l " ""^ to quickly attach and secur^^ 
T^e elastc behaviour can be interpreted as an. Mication of the tLi.^- 
behav^ur Of the adhesive. Hs value » also critical ft,r good initial at^^ 
Their combination is believed to be an indicator of Ite required 

'^IT^ ^^^ -^ Viscous mbduiusTwit^ :':e 
an md«:ation on which fiactlon of ttie lemovai energy win be diss4»ted within the 

adhesive and Which fraction Is available to trigger the actual ,wn<«al. 
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In order to provide the combination of the present Invention of a substrate with a 
topical adhesive for secure initial and prolonged attachment and easy/painless 
removal the relation between the elastic modulus and the viscous modulus as 
well as their dynamic behaviour is of key importance. 



The topical adhesive has an elastic modulus at a temperature of 37'C (100' 
Fahrenheit) abbreviated G',,, a viscous modulus at a temperature of 37*C (100" 
Fahrenheit) of G",,, and a viscous modulus at a temperature of 25*C 
(77"Fahrenhelt) of GV ^® adhesive further has a dynamic elastic behaviour 
10 defined as AG which is the difference of G'^^ at a frequency of 100 rad/sec and 
G'jy at a frequency of 1 rad/sec and a dynamic viscous behaviour AG",, whidi is 
the difference of G"^ at a frequency of 100 rad/sec and G"^ at a frequency of 1 
rad/sec. 

IS The topical adhesive according to the present invention preferably satisfies the 
follovnng conditions. 

• G',, (1 rad/sec) is in ttie range 1500 Pa to 20000 Pa. 



5 



20 



preferably 1500 Pa to 15000 Pa, most 
preferably 3000 Pa .to 10000 Pa. 



(1 rad/sec) 



is in the range 100 Pa to 15000 Pa, 
preferably 100 Pa to 10000 Pa, most 
preferably 300 Pa to 5000 Pa. 



25 



• the ratio of G'^ (1 rad/sec) / G"^ (1 rad/sec) Is in the 
range of 3 to 30. 



•ttie ratio 



G'„ (100 rad/sec) - G"„ (100 rad/sec) 



30 



35 



G'^ (1 rad/sec) - G",, (1 rad/sec) 
is not less tiian 0.5, preferably in the range 
0.7 to 3, most preferably in the range 
1 to 1.8. 



• either the ratio of AG*^G'^ (1 rad/sec) is not greater ttian 1.5, 
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20 



25 



30 



35 



preferably not greater than unity and most preferably 
not greater than 0.8. 

or is ™<9'«ater than 10000 Pa, preferably less 

S "^nSOOO Pa. most preferably less than 2000 Pa 

or both. 

. »ie value of the ratio G'^GV at least for the frequency range (torn above 1 
«l/s up to 100 rad/s should preferably be 3.3 or above nj JZa^Tj 

zlZZirrr " ^ ^'■^ ^ 30. pre^rably 
^u, anywhere in the frequency interval. 

• the rheological behaviour can also be related to the values of the Glass 
TrareAon Temperature Tg. For topical adhesives according to the present 
.rwent.on Tg shouW preferably be less than -IS-C. more preferably , 
20'C and most preferably less than .25'C. y ««» man 

re^LT^'*^ 'f'l''"' ""^"^ °' " also be 

related to the speaffc heat capacity. Preferably the specific heat capacity of the 

topical adhesn^e is less than 4 J/g/K. more preferably less than 3 J/grtC and most 
preferably less than 2 J/g/K. ^ » mosi 

• the rheological behaviour and acceptance of a topical adhesive can also be 
related to the specific heat conductivity of the adhesive. Preferably the specific 
heat conductivity is as low as possible, preferably between 1 and 0 1 W/m/K 
most preferably between 0.6 and 0.1 W/m/K . 

Provided the above rheological conditions are satisfied the adhesives will also 
satefy conditions such as sufficient cohesiveness (to prevent residue of 
adhesA^e on skin) which are critical for commeraal use of such adhesives and 
apparent to those sidlled in the art. Adhesive compositions which satisfy the 
above orteria can be used as topical adhesives for disposable absorbent articles 
previded they also satisfy the common requirements of being safe for use on 
human or animal skin during use and generally after disposal of ttie article 
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Often the criteria of hygienic appearance and pleasant feel upon contact are 
important such that adhesive composition which are transparent or white, and 
which prevent a cold, unpleasant feeling upon application are preferred. 

5 The above rheological criteria and other considerations can be satisfied by 
adhesive compositions where the composition comprises from 45%, preferably 
from 51 %, to 99.5 % of a piasticising compound or composition which is liquid at 
20'C. from 0.5 to 20 %, preferably 5 % to 15 %, of a polymeric compound or 
composition which is soluble or sweiiable in the plastidsing compound or 

-40- composition and with a tackifying resin in an amount in the rar^e from 0% to 
50% by weight of the composition, preferably from 0 % to 600 % by weight of the 
polymeric compound, the plastidsing compound or composition is preferably 
selected from the group consisting of water, alcohols (preferably glycerol), 
glycols, polygtycols, liquid polybutenes, oil or combinations thereof. The 

IS polymeric compound or composition is preferably selected firorn the group 
consisting of bk^-copolymer-tiiermoplastic-elastomers, styrene-block- 
copolymers and hydrogenated styrene-block-copoiymers, polyacr^ics, polyvinyl 
alcohol, natural gum or gelatines, poiyetiiyieneoxide, polyvinylpyrrolidon (PVP), 
polyvinylethers, cellulose derivatives, or combinations thereof. 

20 

According to the present invention, it has been discovered that the relation 
between the stiffness or flexibility S of the combination of the substrate witii tiie 
topical adhesive applied thereon, on at least part of the body feeing surface of 
the disposable absort)ent artide, and the viscous modulus G"^ ^ at about 
25 100 rad/sec of the topical adhesive is relevant to the scope of providing an easy 
and painless removal from the wearer's sidn of such a combination of a substrate 
with a topical adhesive used fer attachment of a disposable absorbent article to 
the skin of a wearer. 

30 The combination according to the present invention of the substrate with the 
topical adhesive applied thereon is such that the viscous modulus G'ss 
(100 rad/sec) of the topical adhesive and the stifftiess or flexibility S of the 
combination satisfy the following empirical equation: 

35 ^ 1(163.8 + S) • 50.9] Pa 

and preferably the following empirical equation: 
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G"25 ^ [(82.2 + S) -51.4] Pa 

Detailed description of the invention 
Adhesive fhr toptcat attarhmon* ■ ■ 

Tr»toplcal adhesive of the combination of the present Inverttai^lSifed 
dm«tly fc, the Stan. In a particular application the adhesive can be used on 
saratanr naplons vrtUch are applied in the genital region of a typically female user 
arourjd the area of Ikpiid discharge. The word W according to the pre^ 
■nventwn does no. only relate to the specific dem« of the user but includes the 

as well as the hair Which is typically found in the geni^ 
15 users of sanitary napkins. ■«»"s8ionor 

Drops' '° "r*" *^ <^ I" «« »t* it is; generally necessary to 

.T^T !k " *<='"9 with the 

topical adhesive. 



20 



IS ! ^^""^ «vention is 

provded onto at least part of the wearer facing surface of the disposable 
absorbent article by being applied on a substrate, which combination has a 
strffhess S measured in grams (g) according to the Flexibility Test d^cribed 

5 hereinafter. The combination can be joined or affixed with any known means to 
the disposable absorbent article as an additional layer, constituting at least part 
of the body facing surface of the article or. preferably, the combination can 
compnse partially or totally the absorbent article itself. For example the 
substrate can be the topsheet of the absorbent article, o, altematively: the 

) substrate can be the entire absorbent article. 

As far as the evaluation of tiie stiffness S of tiie combination Is concerned, as will 
be e^ained in more details hereinafter. It can be assumed ttiat in most cases 
tfie Stiffness of tiie combination actually conesponds to the stiffness of the entire 

!2r„'^H ' "'"f J"^"^'"9 topi^' Adhesive, in tt.e preferred embodiment 
when ttie substiate actually corresponds to the entire absorbent article 
Therefore it can be said that preferably the substrate actually comprises ttie 
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entire disposable absorbent articie. typically constituted by at least a liquid 
pervious topsheet, a liquid impervious backsheet joined to said topsheet. and an 
absort)ent core positioned between said topsheet and said backsheet. 

5 For sanitary napkins various designs are contemplated but preferably the topical 
adhesive is provkJed along tfie peripheral edge of the topsheet such that a 
central area of the article is left without adhesive. This will most appropriately 
facilitate placing the napkin such that the Piqukl permeable topsheet region 
without adhesive is placed adjacent the bodily liquid emanating orifice such that 
-10 - emanating liquid Is immedistely transported into the absort)ent structure of the 
absorisent artide without the possibility of leakage or spillage. 

The topical adhesive is provkied with the preferred pattern on the substrate on 
the wearer fadng surfiace of the articie in a layer that can be preferably 
IS continuous or aitemati^reiy discontinuous, e.g. in form of dots, spirals, or stripes, 
and having a tiitekn^ or caliper ttiat Is preferably constant 

Physical. Rheolooical and Adhesive Characteristics of a Topical Adhesive 

20 Even fliough topical adheslves are used like pressure sen^e adhesives on 
human skin hair and mucous tissues, it is understood that the topical adhesive 
compositions could only with difRculty be considered typical pressure sensitive 
adhesives (referred to as PSA hereinafter) on the basis of the most characteristic 
rheological behaviours klentifying such materials. 

25 

In fact as the person skilled in the art of adhesives knows, the most characteristic 
feature tfiat distinguishes a PSA from otiier substances that can temporarily stick 
tilings (as e.g. water between two glass plates could) is the fact tiiat their 
rheological parameters and espedally the Elastic Modulus G' vary greatiy witti 
30 tiie frequency of applied stresses. More in particular, G' of PSA can increase 
over some orders of magnitude while the frequency of applied stresses varies 
from typical bonding frequency to typical debonding fifequency, i.e. 1 rad/s to 100 
rad/s as indicated below. 

35 As a first consequence, it derives that it is inadmissible to define materials 
nitended for use as "topical adhesives" by giving values of rheological 
parameters and espedally of G' at a fixed value of frequency. This can be 
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misleading because in the absence of other characteristics it will include 
materials which have no practical value. It Is hence necessary that rheological 
characterisation must be on the base of dynamic considerations/ 

5 This not only applies to the Qastic l\4oduius G* but also to the viscous modulus 
6" and hence also for tan (8) » G" / G'. It Is well known that typical PSA have not 
only a high variation of G' across the considered frequend^ but also there is an 

^''^^ "^naton of G" which can get dose or become even higher than the 

value of G'. i.e. tan (5) becomes about or even greater than 1. in particular at the 

10 frequendes that are typical of ttiedebondlng. 

Without wishing to be bound by ttieory this can be interpreted as meaning that a 
high fraction of the energy applied for the debonding is dissipated wittiin the 
adhesive (so it is not effective in causing the debonding) while ttiis fact causes 
macroscppically the recording of a very high level of adhesive force. 

As indicated above materials useful as topical adhesives according to the 
present invention have rheological characteristics which are mostiy measured at 
a reference temperature of 3rc (as usual body temperature of humans) and in 
a range of frequendes. It has been found tfiat upon application of an article sudi 
as a sanitary napkin with a topicai adhesive the adhesive contact is fenned at a 
low frequency, while debonding happens at ttie speed of removing ttie artide. 
This speed is expressed as a frequency of 100 rad/s while the tow frequency of 
fomiing the adhesive bond has been found to be on the order of 1 rad/s. 
Therefore, tiie frequency range for use according to ttie present invention is 
between 1 and 100 rad/s. 



15 



.20 



25 



30 



35 



It is believed tiiat ttie adhesive bonding characteristics are seleded most 
appropriately at human body temperature. Since ttie topical adhesive according 
to the present invention is used directiy on skin and ttie person, skilled in the art 
Is directed to select ttie adhesive composition to have a small spedfic heat 
capadty (e.g. preferably less ttian 4 J/g/K) ttie actual temperatijre of ttie topical 
adhesive will readi 37-C very quidcly or even be warrhed up by a human prior to 
application. 

In order to provide good conditions of bonding, i.e. at a frequency of about 1 
rad/sec, ttie absolute values of the elastic modulus should not be too high. 
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Otherwise the adhesive is too hard and It is not able to Intimately join or mold to 
the sur^ce to which it is expected to adhere. It is also Important to have a low 
absolute value of G" in order to have good cohesion which is particularly 
valuable for use in the field of sanitary napkins while the material remains soft 
5 and capable of gently adhering to skin. 

The ratio of G,^ (1 rad/sec) over G",^ (1 rad/sec) is important to ensure that 
these two values are balanced upon adhesion to the skin. At the same time the 
absolute changes of G'^^ need to be limited within the range of firequencies 
10 considered. Hence a value for the ratio of AG'j^ (l.e. G',y-(100 rad/sec) - (1 
TQd/sec)) over G'„ (1 rad/sec) has to be kept small in order to maintain the 
secure attachment of the topical adhesive without causing discomfort over time 
or at removal/ delamination. This can also be expressed in absolute terms by 
keeping the AG'^ beksw certain values. 

15 

Importantiy. the ratio of (1 00 rad/sec) - G"^ (100 rad/sec) 



G'„ (1 rad/sec) - G"(1 rad/sec) 

20 

needs to be large enough to ensure that the dynamic behaviour of both the 
elastic and tiie viscous module are maintained in a relationship which provides 
secure adhesion and painless and easy removal. 

25 Finally the person skilled in tiie art will also recognise ttiat the Glass Transition 
Temperature Tg of the adhesive composition, specific heat capacity, and spedfic 
heat conductivity are parameters whidi are useful to more fully define ttie group 
of useful topical adhesives. 

30 The following set of characteristics shoukl be preferably satisfied for tt^ topical 
adhesive of the combination of ttie present invention: 

• G'3, (1 rad/sec) is In the range 1 500 Pa to 20000 Pa. 

preferably 1500 Pa to 15000 Pa, most 
35 prefierably 3000 Pa to 10000 Pa. 

• G"„ (1 rad/sec) • is in the range 100 Pa to 15000 Pa. 

preferably 100 Pa to 10000 Pa. most 
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preferably 300 Pa to 5000 Pa. 

• the ratio of G'„ (1 rad/sec) / G"„ (1 rad/sec) is in the 

range of 3 to 30. 

• the ratio (100 rad/sec) - G"„ (1 00 rad/sec) 



G*„(1 rad/sec) - G"^(1radfeec) 

_l£L- _ is notiess than 0.5, preferably in the range 

0.7 to 3, most preferably in the range 
1 to 1.8. 

• either the ratio of AG'^G'^ (1 rad/sec) is not greater than 1 .5, 

15 preferably not greater than unity and most preferably 

not greater than 0.8, 

or aG'^ is not greater than 10000 Pa, preferably less 

than 5000 Pa, most prefierably less than 2000 Pa, 
20 or both. 

• the value of the ratio GV^V at least for the frequency range from above 1 
rad/s up to 100 rad/s should preferably be 3.3 or above, more preferably 5 or 
above, most preferably 10 or above, while not exceeding about 30, preferably 

25 20, anywhere in the frequency interval. 

• the rheological behaviour can also be related to the values of the Glass 
Transition Temperature Tg. For topical adhesives according to the present 

invention-Tg-shouid preferably be less than -15*C, more preferably less than - 

30 20''C and most preferably less than -25X. 

• the rheological behaviour and acceptance of a topical adhesive can also be 
related to the specific heat capacity. Preferably the specific heat capacity of the 
topical adhesive is less than 4 J/g/K, more preferably less than 3 J/g/K and most 

35 preferably less than 2 J/g/K. 
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• the rheoiogical behaviour and acceptance of a topical adhesive can also be 
related to the specific heat conductivity of the adhesive. Preferably the specific 
heat conductivity is as low as possible, more preferable between 1 and 0.1 
W/m/K, most preferably between 0.6 and 0.1 W/m/K. 

5 

Chemical and compositional characteristics of a Topical adhesive 

In order to provide topical adhesive compositions which satisfy the requirements 
of the above rheoiogical and physical characteristics of a topical adhesive the 
10 following fonnulation criteria can be used in addition. It should be noted that the 
most of the compositions useftjl as topical adhesive have a sut}stantially geMike 
structure and are prefierabiy gels. This derives fnsm the fatit that 

- the prevailing component is the piasta'dser which is a material ik)u>d at room 
IS temperature 

- a macromoiecular or polymeric component is present in minor quantittes vs. the 
piastidser. It forms, in the preferred embodiments, a three dnnensional networic 
caused by physical or chemical links between the molecules. Particularly useful 

20 physical finks are the ones present in systems containing Btock Thermoplastic 
Elastomers. 

More specificaliy, the compositions typically comprise: 

25 - from 0.5 to 20 %, preferably 5 % to 15 %, by weight of a macromoiecular 
polymeric substance or a mixture of such substances soluble or swellable In the 
below mentioned plasticiser(s). As not limiting examples such macromoiecular or 
polymeric substances can be natural and/or syntiietic such as natural gums or 
derivatives such as natural gums and gelatins, their derivatives and alginates; 

30 polyacrilics; polyvinyl alcohol; polyethylene oxide; polyvinylpyrrolkJon (PVP) or 
polyvinylethers, their copolymers and derivatives; cellulose derivatives; Blod( 
Copolymer lliermoplastic Bastomers and preferably Styrenic Block Copolymers 
and more preferably the hydrogenated grades Styrol/Ethylene-Butyiene/Styrol 
(SEBS). Styrene/lsoprene/Styrene (SIS), and Styrol/EQiylerie-Propylene/Styrol 

35 (SEPS). 



30 
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- from 45 to 99.5 % by weight preferably from 51 to 99.5o/o by wetaht of . 
plast,c,s,ng substance or a mfacture of plastidslng substances whfch!- r 1 
room temperature. As non-fim«ng examples JplastSl^nte 1^^^^ T 

5 polybutenes. esters such phthalates. adipates stearates naim»»; 1 ^ 
or mynstates. natural or synthetic o Is ^ch as^^Jfe ^^'^ T"^' 
combinations tfiereof. vegetable oils, mineral ofls. or 

0 v^^rj^^^^^^ P-fe-»>'y from 0 to 600 % by 

we ght of tfie macromolecular polymeric substance of a tackiWna resin wL 

ma. scope istotailorti^elgespecial^^systems based o^^^ 

- from 0 to 10 % and more preferably fomi 0 to 5 % by weiaht of «.h«^ ^ 

Common additives know h tt» art « preawvatives, anfioxldants anfi uv 

---- - - - -^-^^n 

ot^«°^"f'r^'*' *- system, a erosalinldng agem can t« 

^n.^ ' "^^l^" Of poiymera living difCI 

functKH^,^ as „ me reaction .^tween add poiyae^ and poiysaL^ 

TOe resulting compositions for topical adt«si«s can i» divided Into three 
ptSeT '"^'^''^'^ "-Ponenf ^e. s^ZZ. 

bL "-^ons m wtilcl, the plastidser is typically an oil or 

btend of ote Of vegetable or mineral origin and the polymer is .Lny , syn^e^ 
polymer, preferably an elastomer, soluble or swelbble in oil(s) 
^ »*XKf phase ccmposlHons in which both hydraphobic and hydrophilic 
components, possibly in bom plas.ic.se„ and polymers, torn, twoT^™ 
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separate phases. In such cases an emulsifier/surfactant is preferably present at 
a suitable level to form stable emulsions between the incompatible phases. For 
topical adhesives according to the present invention it is preferably that the 
hydrophobic components are prevailing vs. the hydrophilic ones. ' 
5 3) Hydrophilic compositions in which typically the plastidser is 
water/glycerol/glycols and the like and/or mixtures thereof and the polymeric 
phase is of synttietic (e.g. polyacrilics) or natural (e.g. natural gums) origin or 
mixtures ttiereof. 

10 It is to stress ttiat, dlfferentiy from ttie medical field and from the dted prior art. 
the hydrophilic compositions are not prefered while the hydrophobic and mixed 
phases compositions 1) and 2) are preferred in the applications of the present 
invention. 

15 This depends partially on technical reasons In ttie sense ttiat many hydrophilic 
compositions used in the medical field show too low elastic character and 
cohesion for being useful in the present application. The ottier reason to prefer 
hydrophobic or mixed phase compositions Is ttiat ttie application of ttie present 
invention in particular in the sanitary napidn field will include a probability of 
contacting ttie topical adhesive witii ttie liquid to be absorbed. Since the liquids 
are all of a general aqueous kind contact witti a hydrophilic topical adhesive 
would result in a certain absorption of ttie bodily liqukjs into ttie topical 
adhesives. 

This wouW ttien have ttie result of changing tiie rheological characteristics and 
ttierefore the functionality of ttie topical adhesive and causing a non-hygienic 
appearance. 

Furflier hydrophilic topical adhesives also tend to be perceived as cold and wet 
which upon application to the skin of a human is not in line with typical 
expectation. Additional probl^ns result from ttie feet ttiat in particular topical 
adhesives comprising water as the plastidser have a tendency to dry out unless 
they are sealed into an impermeabie package. 

AoDlication of topical adhesive 
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Absorbent articles in which the combination according to the present invention 
compnsing the topical adhesive can be used, can be made by any of the ways 
usual in the art. The application of the adhesive to a substi^ to fbmi the 
combination of the present Invention should not cause major problems to those 
skilled in the art since it can be provided by any well known techniques 
commonly used for other adhesives. 

As already mentioned, the combination of the substrate with the topical adhesive 
can be applied to the absorbent article as an additibhariay^. Alternatively a^Td" 
preferably, the substrate can be partially or totally the absorbent article itself. 
For example, the substrate of the combination can be the topsheet of the 
absorbent article. Preferably, the substrate of the combination of the present 
invention is the entire disposable absorbent article. 



The substrate can comprise any suitable material, provided that the conditions 
set forth hereinbelow are satisfied. In the embodiment where the substrate is 
actually the topsheet of the absort>ent article, any material commonly used as a 
topsheet is suitable as the substrate for the topical adhesive composition In order 
to fonn the combination according to the present invention, in most cases the 
20 substrate of the combination according to the present invention is the entire 
absort>ent article, e.g. comprising at least a topsheet a badcsheet and an 
absorbent core tiierebetween. 



Overall, the total area of the skin or wearer facing surface of an absorbent article 
compnsing the combination of the present invention which is covered by the 
topical adhesive shouW be not more than 20 %, preferably not more than 10 % 
Preferably, tfie adhesive is dose to the periphery of tiie absorbent article and 
when the substrate of the combination Is constituted by, or comprises a film 
topsheet, the adhesive can be preferably on a portion of the film which is not 
30 pemneable to fiqulds. 

The topical adhesive is applied on the substrate to forni the combination on at 
least part of the wearer facing surface of the disposable absorbent article in a 
layer having a thickness or caliper that is preferably constant or that alternatively 
5 can vary over the surface interested by the application of the topical adhesive 
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If possible, the article also provides breathability by being at least water vapour 
permeable, preferably air permeable to prevent stuffiness. Breattiability, if not 
supported by ttie topical adhesive as such, can be limited to the area of the 
article where no adhesive is applied. 

5 

The topical adhesive on an article is preferably protected prior to use. This 
protection can be provided by a release liner such as a siliconised or surfactant 
treated paper, providing easy release for tiie selected topical adhesive. 

10 — TTiis^nvention can be used beneficially on disposable absorbent articles which 
are applied directiy to the skin of a user. The artide usually exhibits absori^ency 
for bodily fluids, the protection of the user's garments from soiling, is comforteble 
to tiie user, and is easy to produce and to package. The disposable absori3ent 
article is desoibed below by reference to a sanitery napkin or catemenial, 

.15 however panty liners, adult Incontinence artides or sweat pads are also included 
under the term disposable absorbent artides. The term "sanitery napkin", as 
used herein, refers to an artide which is worn by females adjacent to the 
pudendal region and which is intended to absorb and contein the various body 
fiukis which are discharged from the body (e.g.. vaginal discharges, menses, 

20 and/or urine) and which is intended to be discarded after a single use. A 
disposable absort)ent artide is preferably thin, more preferably between 1 and 5 
mm thick and either substentialiy flat prior to use or in a preshaped form. 

The tenns "joined** or ''affixed", as used herein, encomp3sses configurations 
25 whereby a first member is directiy connected to a second member and 
configurations whereby a first member is indirectiy connected to a second 
member by connecting the first member to intermediate members which in turn 
are connected to the second member. 



30 in a preferred embodiment a sanitery napkin of the present invention comprises 
a liquid pervious topsheet, a liquid impervious backsheet joined to the topsheet, 
and an absorbent* core intermediate ttie topsheet and tiie backsheet. The 
sanitery napkin has two main surfaces, a body cpntecting or wearer feeing 
surfece on which the topical adhesive is applied and a' garinent fedng or 

35 contecti'ng surfece. 
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5 unne) to readily penetrate through its Ihidross ' 

"*«ing body soJina and ^ "^"s l-Y, thereby 

5,006.394. Particularty "S- Patent 

more of the alKwe patents anri JZlT^ described in one or 

-^an^^Cor^panyS^rrr^^^^:^^^— * 

--.Penneab.andpe,;erer.Z™r:^^ ^ ^ 

b« other n,u«,- ^,^.^^^0 '^^^ 
35 areaisoconsidered. ''™™'^'"'^<'»y'°«»heet<iesi9ns 
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The absorbent core also can comprise multipie layers and provides fluid storage 
and distribution function. 

Positioned in fluid communication with, and typically underlying the topsheet is 
5 the absorbent core. The core can comprise any usual absort>ent material or 
combinations thereof. It preferably comprises absoriaent gelling materials usually 
refened to as "hydrogel", "superabsortaent", "hydrocolloid" materials in 
combination with suitable carriers. 

10 Suitable absorbent geiling materials fsr use . herein win -most often comprise a 
substantially water-insoluble, slightly cross-linked, partially neutralised, polymeric 
gelling material. This material forms a hydrogel upon contact with water. Such 
polymer materials can be prepared fonn polymerizable. unsaturated, add- 
containing monomers, such as acrylic add, virtiich are well known in the art 

15 

Suitable carriers indude materials which are conventionally utilised in absorbent 
structures such as natural, riKxIffied or synthetic fibers, particuiariy modified or 
non-modifled cellulose fibers, in the form of fluff and/or tissues. Suitable cdrriers 
can be used together with the absorbent gelling material, however, they can also 
20 be used alone or in combinations. Most preferred are tissue or tissue laminates 
in the context of sanitary napkins/panty liners. 

An embodiment of the core, particularly useful in the application of the present 
invention, comprises a double layer tissue laminate formed by folding the tissue 
25 onto itself. These layers can be joined to each other. Absort>ent gelling material 
or other optional material can be comprised between the layers. 

The absorbent core can indude optional components nomially present in 
absorbent webs sudi as odor control agents, in particular suitable zeolites. 

30 

The backsheet primarily prevents the exudates absorbed and contained in the 
absori3ent core from wetting articles that contact the absorbent product such as 
underpants, pants, pyjanras and undergarments. The backsheet is preferably 
imperious to liquids (e.g. menses and/or urine) and usually -manufactured from 
35 a thin plastic film. 
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The bacteheet typically extends across the virfiole of the absorbent core and can 
extend onto and form part of the topsheet by folding around the absorbent core 
Thereby a topsheet configuration as disclosed in US 4.342.314. 'column 16 lines 
ttpshSt"^" ^ ^'"'^''^ "^^"^ requirement to selectively aperture the 

Preferably, the backsheet also provides breathability to thfe absorbent article by 
being at least water vapour pemieable. preferably air pem«able. The backsheet 



20 



25 



35 



, , „, microporous film and/or non- 

woven matenal, and/or apertuned tom«d film. BreathaWnty, if dested can be 
^^^"^ " *e cente. Of bacte.«e. or » can b. ac^ 
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When considering particularly the removal phase of a combination of a substrate 
^1 .""f^ for attachment of disposable absori^t 

artKdes to the stan of a wearer, it is commonly recognized that good conditions of 
removal. ,.e. at a frequency of about 100 red/sec. of the topical adhesive applied 
to at least part of the wearer facing surface of a disposable absorbent article for 
atechment of said article to the skin of a wearer, are achieved when the 
adhes^e can be easily removed from the skin, and particularly from the hairs 
ttiat typically grow on it where the disposable absorbent article contacts the 
body, without causing pain to the wearer, therefore without sticking too hard 
upon removal to the skin and hairs of the wearer. Moreover, a good removal 
implies that ttie topical adhesive does not leave residual remains on ttie skin or 
on the hairs. 

present invention, the relationship between ti.e stiffness or 
flexibilrty S of ttie combination of the substi^te witfi tfie topfcal adhesive applied 
hereon, as measured in grams according to ttie Stiffness Test described 
hereinbelow. and the viscous modulus G"^ at 25-C and about 100 rad/sec of ttie 
topical adhesive gives an indication on tfie painless and easy removal of the 
topical adhesive from the wearer's skin. 

It has been discovered that for higher values of ttie viscous modulus G'^ at 
100 rad/sec. which overall correspond to a higher adhesiveness of the 
composition, a higher stiffness S of ttie combination of ttie substrate witti ttie 
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topical adhesive is needed, in order to reduce the pain sensation to the wearer 
when the absorbent article comprising the combination is removed from the sidn. 
In other words, less stiff combinations of substrates witii topical adhesives 
necessitate an adhesive with a lower G',, at 100 rad/sec to adileve a reduced 
S pain sensation upon removal of the absorbent article comprising tiie 
combination. 

According to the present invention, tiie combination of the substrate with the 
topical adhesive applied thereon, said combination having a stifhiess S, is such 

10 . tiiat ttie viscous modulus G'js (100 rad/sec) and ttie stiffness or flexibility S " 

satisfy the following empirical equation: 

Ga ^ [(163,8 + S) - 50.9] Pa 

15 and preferably the following empirical equation: 

G"a5iC(82.2 + S)-51,4]Pa 

20 The stiffiiess or fle»bility S of tiie combination of ttie substifate witii the topical 
adhesive is measured in grams (g) according to tiie Stiffness Test It depends 
on the nature of the substrate and adhesive. 

In accordance with the present invention the substrate comprises all layers that 
25 are joined to each other so as to unify them at least in the region conesponding 
to the region occupied by the topical adhesive, the stifiriess of the combination 
of substrate plus topical adhesive depends strongly on which materials and how 
many layers actually correspond to the substrate. 

30 As already mentioned, the combination of the substiate with the topical adhesive 
can be joined or affixed to the disposable absorbent article, or alternatively, ttie 
substi^ can comprise partially or totally the absortsent article. 

The substrate of the combination can be joined or affixed to the absorbent 
35 article by any known means, e.g. by adhesive bonding, thermal bonding, 
mechanical t}onding, or any combination ttiereof, but outside the region 
corresponding to the region where the topical adhesive is applied. 
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In such an embodiment of the present Invention the substrate of th« k- 
can comprise one or more separate layers iolned of a^ed L 1^^^^^ 
art.de e.g. along their respective contour edae^e r.^ the^absorfaent 
5 -^^-^.^elngnotiolnedtotheabsoJn^^^^^^^ 
the combination which is relevant in the removal of ih. .k 
the layer or layeis constituting the s JS^ ^ '"^ 

!!._5?_sul^ate .comprises . partially the absorbent 

•0 con^pondingtothetopsheetltcanUbe^CtaCl!-'- "^""^ 
P»rt of the absorbew article sU«tantiallyLtsij^r^", '° "^"""9 

absorbent article including tt„ topL adh^^^^CT;' T 
article are Joined to each other so as to unil^ th^ « ^-^^ ^ 
^ ""-Pondingtotheregionoccupiedbythetopi^aZl 

*«««ssesdtt^i:jri^ """J' 

ah. upon success. ren^'TZ^^rji: Z^t""' 
T^^J::rh::r*^ -'"•""—ateda^^.g.^S.i^ness 
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Test methods 

Removal P qin Qrarftt Tae^ 
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The Removal Pain Grade Test is utilized to evaluate the pain during removal 
from ttie skin of a wearer of a sample provided with a layer of a tqaical adhesive 
and previously attached to the wearer's sidn. The test spedfically evaluates the 
pain upon removal of each sample as compared to the pain obtained by 
5 removing a reference sample constituted by a commerdal s&ong medical 
plaster. 

Sample preparation. 

10 " the test is performed on rectangular samples 60x20 mm of ttie selected 
substrate provided on one side with a continuous layer of tiie topical adhesive 
having a constant thickness, applied with an Acumeter Model LH-1 extruder. 
The samples represent the different combinations of substrates with the topical 
adhesive. The reference sample is a 60x20 mm sample of a medical double 

15 sided adhesive tape produced by Minnesota Mining and Manufocturing 
Company under the trade name of No. 1524 Medical Tape; only one of the two 
layers of adhesive is exposed on the reference sample and used for attachment 
to the skin during the test 

20 Test method. 

A panel of six graders is selected for the test The test is performed in a 
climatically controlled lab where a temperature of 23 *C and a Relative Humkiity 
of 50% are maintained. No special treatment of the wearer's skin is required 

25 beyond nonnal deaning/washlhg with water and soap and drying at least two 
hours before the test to alfow equilibrium with the room conditions is reached for 
the skin. Three different samples A, B, and C are evaluated in the test in 
comparison witii ttie reference sample R. Each sample is applied by hand by an 
operator to the inner part of the grader's foreami, being centered between the 

30 wrist and the elbow, with Vne short skle of tiie sample aligned witti the length of 
tiie arm. The operator exerts on sample witii his palm the same pressure 
ttiat is typically applied to cause a medical piaster to adhere to tiie skin. Each 
sample is wom for the prescribed time, and then it is removed from the grader's 
skin by tiie operator witii a slow and smooth pull. 

35 

Four series of one reference sample R and three samples A, B, and C each are 
applied, worn and ttien removed from the wearer's skin; each sample is wom for 
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one minute, with a 5 minute wait between two subsequent samples of the same 
senes. and a 15 minute wait between two different subsequent series 1^^! 
reference sample R Is always applied, worn and removed as the first sample of 
rts respec^ve series. The sequence of applicationAvear/removal of A B c 
5 samples in each of the first three series is random, provided that no repe^lo; I 
each ^nes ,s allowed, and that no sequence is repeated in the flnst three serL 
In ttie fourth senes of four samples one of A. B. or C samples Is t^ twi^Te 
reference R always being the first one. «5iea twice, the 

10 Overall each sample (A. B. C. and R) has to be tested an equal number of times 
(24 times according to the scheme below). noerornmes 



15 



) 



Grader 



6 



RABC 
RCAB 
RBCA 



RABC 



RCAB 



RBCA 



2^ series 



RCAB 
RBCA 
RABC 



RCAB 



RBCA 



RABC 



3"* series 



RBCA 
RABC 
RCAB 



RBCA 



RABC 



RCAB 



4" series 



RAAB 
RBCC 
RCAA 



RBBC 



RAAB 



RBCC 



The graders were asked to evaluate each sample A B and C using a pain scale 
ranging from 0 to 10. where 0 comesponds to no pain and 10 corresponds to the 
pain upon removal of the reference sample R. 

The pain values for each sample A. B. and C were obtained as a mean of 24 
observations. 



The resute colteeted tan the test were analyzed by a statistical analysis 
,h?Z - Pai-ed Samples-, that showed that 

ZT^"^^^*^ the pain values Of the samples A, B. and C am 
Statistically Significant 



Flexibility Toct 
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The Rexibility Test is utilized to quantify the flexibility or stiffness in machine 
direction of the combination comprising the substrate and the topical adhesive 
applied thereon. The flexibility test used herein is a dynamic stiffness 
5 measurement (force to deform vs, distance deformed), that determines the 
average force (in grams) required to compress a substate in machine direction. 

Sample preparation. 

10 The test is perfonned on rectangular samples 60x20 mm of the selected material 
cut with the longer side oriented in machine direction, and provided on one 
surface witti a continuous layer of the topical adhesive having a basis weight of 
1350 g/m^ applied with an Acumeter Model LH-1 extruder. Any protective 
release paper, if present is removed before the test is cam'ed on. 

15 

Apparatus. 

1 ) Cllmaticaiiy controlled Lab. 
Maintenance of 23^C and 50% Relative humidity. 

20 

2) Instron Limited, UK Model 6021 Dynamometer. 

interfaced to a standard IBM computer with RS232 interface for Data logging. 
Data are sent to the computer in the form of distance and force values, and are 
read into a standard Microsoft Excel worksheet for analysis. The instron is set to 
25 ain a Compression test. 

Load cell = ION 

Initial damp separation = 50 mm 
Final damp separation =15 mm 
30 Distance sample to be deformed =35 mm 
Compression speed = 100 mm/hiin 



35 



3) Sctesors. 
Flexibility measurement 
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The sample Is positioned vertically and symmetrically between the fivow . 
moving clamp, wrth each damp holding a portion ^leT^^ ^m^ h . 
the respective short edge, wrth the e^seS adhts^ t f ' 
operator. Contact between the damps an^e^l^Udh^^^^^^ 
S pre^nted by applying on the topical adhes Ja JT:^^^': 
release paper about 20x5 mm on eadi end portion of the samnio . L 

over tne Ml 35 nim compresaon cyde is (tetennined. 

riT"'^ ^ "^aed on 5 samples of *e so™ ^pe 

rrres^r^ ^e .e^nea ea* s:.^ 

i^est for three different combinations represented by samotes A r =™ir-u 
different stiffness values detem,ined ,1 tt^ f^i^^ Jl 

hav.nga.ayerof.i^san^topicaiadi.esiveTp^!:^^^"' 

•n» topical adt»sive is an oil based composition containing 10% by weiafrt of 
^ G-1651, a Styrene/Ethylene-Butyteneratyrene block copoiymer^^bte 

^tefin^^ ' Tn, ^""^ ' "^^S^n-ted taoKifying re^ 
available from Exxon Co.. 0.7% by weight of Magnesium Stearete a «M,elisZ 

^^ITT ^ 

1010, an antoxidant available from Ciba-Geigy. 

So finally the fbmiulation had the following percent composition: 
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Kraton G-1651 10.0 % by weight 

Kaydol 49.0 % by weight 

Escorez 5300 40.0 % by weight 

5 Magnesium Stearate 0.7 % by weight 

Irganox1010 0.3% by weight 

The composition has the following rheologicat properties at ZT'C. 

10 a) Elastic Modulus at 1 rad/s. G'^«7038Pa - 

b) Viscous Modulus at 1 rad/s, G"^ = 487 Pa 
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35 



c) Ratio of Bastic and Viscous Modulus at 1 rad/s, G'^ / G'*„ = 14.45 

G'„ (100 rad/sec) - G",, (100 rad/sec) 

d) Ratio of ■ 



G'^ (1 rad/sec) - G"„ (1 lad/sec) 
20 =1.11 

- ; e) The ratio of AG',, over G'„ (1 rad/s) was 0.291 , 
with AG'„ = 2051 Pa. 

25 The composition further has a viscous modulus G'^, at 25*C and at about 
100 rad/sec of 4431 Pa. 

The three substrates of the combinations A. B. and C are as follows: 

30 Substrate of combination A is a nonv^ven sold by Suominen under the trade 
name of Fibrella, code F2200/50, with a basis weight of 50 g/m^. 



Substrate of combination B is a polyester film 23 Mm thick, such as that sold by 
Effegidi S.p.A. of Colomo (Panna. Italy). 

Substrate of combination C is prepared by applying to a polyester film of the 
same type already described for substrate of combination B a medical double 
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^yers Of adhesK« of tt,e medic, tape is Z^Z Zi^"^ ^ 
doubie .ape .o me polyester in o^er ,0 fo-^Z^^^^ri''*' 
reteese paper of the second adhesive layer of the n,«|Z!!l! f^' ^ 
PCiSon. The topic, adhes^e . appliJ^ on^ ^"'^^^^^ 
composite substrate to fbm, the oombination C. - ^ 



10 



Ji» stnihess of-the three combinations and the resoeciiu. ^i- ^ 
shown In the fbltewing table: ™ >"« ""PecUve pain grades are 




i< - u ... ^ as rao/sec; of 4431 Pa, increasing stiffness values fhr th« 

- P^nj^les upon «movalofthe topical adhesive fiom the s«n 

Of course the stiflhess values for combinations of substrates with a ,o„,v^, 

a*Tve Tc^nf M •"'^ '^"'"^ of the present invention in order to 

«n,..a.c3„be,eadi.deten.inedby.h:r^:.t^^^^ 

fiekJ of dBposabte absorbent artides, this limit should not exceed 3M n it! 

c«fam fixed strfhess ,n order to reduce the pain grade upon nsnovai of *! 
TT^ artide Ibm, the skin. Possible preferred limits for G'^iZZlZ 
a top«a, adhesive composifon are implidtV defined e.g-^'tt^ 
30 -heotog^al cha,acteristics of the topical adhesive compositl<L ' 
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The pain upon removal can be further decreased when In the combination of the 
present Invention the. topical adhesive is provided onto the substrate in a layer 
having a tiiickness C measured In millimetres (mm) such that the viscous 
modulus G'ss (100 rad/sec) and the thickness C of the topical adhesive satisfy 
the following empirical equation: 

^ 1(4^6 + C) • 1605] Pa 

and preferably the following empirical equation: 

G"25 ^ 1(1.53 + C)- 1724] Pa 

as described in the European Patent Application entitied 'Adhesive for secure 
topical attachment to the skin and comfortable removal with low level of pain, 
particularly of absort}ent artides". filed together witti the present application, 
inventors Pablo Cinelli, Peter Coles, and Itaio Coizani, corresponding to the 
Attorney Docket No. CM1770FQ. 
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Claims 

5 

1 . A combinatbn of a substrate with a topical adhesive applied thereon, said 
combination intended for attachment of a disposable absorbent article to the 
skin, said combination having a stiffness S measured in grams (g) according to 
the Flexibility Test herein, 

10 

said topical adhesive having an elastic modulus at a temperature of ST'C 
(lOO'F), G'37. a viscous modulus at a temperature of 37*0 (100'F), G"37, and a 
viscous modulus at a temperature of 25**C (TTF). G'^, 

IS said combination of said substrate with said topical adhesive being characterized 
in that said viscous modulus G'js (100 rad/sec) of said topical adhesive and said 
stiffness S of said substrate satisfy tiie following equation: 

G"js ^ [(163.8 + S) - 50,9] Pa 

20 . 

2. A combination according to daim 1 characterized in that said viscous 
modulus G",s (100 rad/sec) of said topical adhesive and said stiffness S of said 
substrate satisfy the following equation: 

25 

G"25 :S [(82.2 + S) - 51.4] Pa 

3. A combination according to claims 1 or 2, characterized in that said topical 
adhesive is selected to have: 

30 

• G'^ (1 rad/sec) in ttie range 1500 Pa to 20000 Pa. preferably 1500 
Pa to 15000 Pa. most preferably 3000 Pa to 10000 Pa; 

• G",, (1 rad/sec) in the range 100 Pa to 15000 Pa, preferably 100 Pa to 
35 10000 Pa, most preferably 300 Pa to 5000 Pa; 

• tiie ratio G'^^ (1 rad/sec) / G'^^ (1 rad/sec) is in tiie range 3 to 30; 
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* the ratio 

G'„ (1 00 rad/sec) - (1 00 rad/sec) 

5 G'„ (1 rad/sec) - G"„ (1 rad/sec) 

is not less than 0.5, preferably in the range 0.7 to 3. most preferably in 
the range 1 to 1.8; 

• altemativety either 

10 - G'jy (1 00 rad/sec) - G',, (1 rad/sec) is not greater than 

10000 Pa, preferably less than 5000 Pa. preferably less than 
2000 Pa; 



15 



or 

- the ratio G'„ (100 rad/sec) - G*„ (1 rad/sec) 

G'„ (1 rad/sec) ~" 
is notigreater than 1 .5, preferably not greater than 1 , most . 
20 preferably not greater than 0.8, 

or a combination thereof. 

4. A combination according to any of the preceding claims, characterized in 
25 that said substrate is a disposable absorbent article, said disposable absorbent 
article comprising a liquid pervious topsheet, a liquid impervious backsheet 
joined to said topsheet, and an absorbent core positioned between said topsheet 
and said backsheet 

30 5. A combination according to any of the preceding claims, diaracterized in 
that said topical adhesive is provided onto said substrate in a continuous layer. 

6. A combination according to any of the preceding claims, characterized in 
that said topical adhesive comprises: 



35 



- from 45 % to 99.5 %. preferably 51 % to 99.5 %, by weight of a 
plastidsing compound or composition which is liqukl at 20*C; 
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- from 0.5 % to 20 % bv weiaht of a nnh«^^ • 

w.ich.so^.,e=rswe.,,b.eSp^Sr™3:l'' 

F aucBing compound or composition; 

5 -a tackifying resin in an amount of from 0% to 50% by wefaht n«fo u, 

t^mOo.toeOO%byweigHtofsaidpo^e.ccomp^r^^^^^ 

7. A combinatton according to claim 6 wherein 

"» ;^".'*«^«»^"nd or composilion is selected 

«^n8 group: water. a,coho*>. o, or com..i„at^ ^ and 

combinations thereof. aenvaoves. or 

P^Ul^lr::^- and .0.^ 
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